Pulsatile kisspeptin effectively stimulates gonadotropin-releasing hormone (GnRH)-producing neurons.
Hypothalamic kisspeptin is integral to the hypothalamic-pituitary-gonadal axis by stimulating gonadotropin-releasing hormone (GnRH) release. GnRH is released from the hypothalamus in a pulsatile manner and determines the output of the gonadotropins. However, the effect of kisspeptin on GnRH-secreting cells remains unknown. In an experiment using static cultures of GT1-7 cells, kisspeptin did not significantly increase GnRH mRNA expression. However, when kisspeptin was administered to the cells in a pulsatile manner, GnRH mRNA expression was significantly increased. Primary cultures of fetal rat brain containing GnRH-expressing neurons responded to kisspeptin and increased GnRH mRNA expression by 1.65 ± 0.27-fold in the static condition. When cells were stimulated with kisspeptin in a pulsatile manner, GnRH mRNA expression was increased by up to 2.40 ± 0.21-fold. In perifused GT1-7 cells, pulsatile, but not continuous kisspeptin stimulation, effectively stimulated GnRH mRNA expression. To assess the level of stimulation of GnRH neurons by kisspeptin, the expression of c-fos was examined. In GT1-7 cells, kisspeptin stimulation in the static condition failed to increase c-fos mRNA expression. However, pulsatile kisspeptin stimulation increased c-fos mRNA by 2.31 ± 0.47-fold. Similar to the phenomenon observed in GT1-7 cells, pulsatile, but not static, kisspeptin stimulation significantly increased c-fos mRNA expression in the primary cultures of fetal rat brain. These observations suggest that pulsatile kisspeptin more effectively stimulates GnRH-producing cells to increase the production of GnRH.